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Abstract. Lung cancer is one of the most common social diseases affecting the quality
and length of life. A feature of lung cancer is the high frequency of genetic mutations.
EGFR mutation is the most common among them. The prognosis for patients,
especially with advanced stages, remains unfavorable since this type of tumor is
resistant to chemotherapy. Tyrosine kinase inhibitors (TKIs) are considered the
promising direction of targeted therapy. Gefitinib, afatinib, and erlotinib are TKIs
widely used to treat patients. However, the significant problem remains the acquired
resistance, which is most often associated with the additional mutation T790M.
Lazertinib is a new and most promising third-generation EGFR-TKI.

The study aimed to investigate the indications for lazertinib and to report the results
of the successful treatment of a patient with metastatic lung adenocarcinoma with a
follow-up period of 35 months.

Case report and discussion. Lazertinib is used to treat patients with single (L858R,
Ex19del, or T790M) or combined mutations (L858R and T790M, Ex19del and T790).
This drug is effective for the first, second, and third lines of therapy, as it can block
the T790M mutation, penetrate the blood-brain barrier, and counteract the
emergence of acquired resistance. Lazertinib is used as monotherapy, but treatment
effectiveness increases if combined with chemotherapy and/or amivantamab (a
bispecific antibody against EGFR and MET). Our case report demonstrates that
progression-free survival in patients receiving lazertinib can be very high. In patients
taking tyrosine kinase inhibitors of the first generation, disease progression occurs
after about 12 months. In our case, the patient has no progression within 35 months
of treatment. Skin dryness and grade 1 thrombocytopenia have been reported as side
effects. The high efficiency of lazertinib in the presented case report can be explained
by the presence of the most sensitive to EGFR-TKI mutation - Ex19del, and the
absence of uncommon mutations such as Ex20ins, G719X, L861Q, S768l, and
T790M.

Conclusions. Lazertinib is a highly effective EGFR-TKI with a low toxicity profile
that may significantly improve the treatment outcomes of EGFR-mutated patients.
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Pesztome. Pax necenv - 00uH i3 HAUAKMYANbHIUUX COYIATLHUX 3AXBOPIOGAHb, WO
enaugac Ha axicmo i mpusanicmo scumms. Ocobausicmio paxy ie2eHb € GUCOKA
yacmoma eenemuynux mymayii. Hatinowupeniwa ceped nux - mymayis EGFR.
Ilpoenos 0ns x8opux, 0cCobOIU6O0 NPU  3ANYUEHUX CMAOJIAX, 3AIUULAEMbCS
HECHPUAMIUBUM, OCKITbKU OaHull 6ud NYXIuHUu cmiukuii 00 Ximiomepanii.
Ineibimopu muposunxinasu (ITK) esadcaiomvcsi nepcnekmusHUM —HANPIMKOM
mapeemnoi mepanii. I'egimunio, apamunio i epromunio ¢ ITK, saxi wupoxo
BUKOPUCMOBYIOMbCS 0151 IKYy8anHa nayieumie. OOHAK ICMOMHOK NpoOIEMOI0
3aMUMAEMbCT  HAOYMA — Pe3UCMEeHmHICIb, KA Hatvacmiule Nog's3ama 3
dodamrkosoro mymayiero TT90M. Jlazepmuni6 - nosuil i HaUOLIbWL NePCNEeKMUBHUL
EGFR-TKI mpemvoeo noxoninns.

Jlocniooicenns mano na memi guUEUUMU NOKA3AHHS 00 1A3ePMUHIOY Ma ROBIOOMUmMuU
npo  pesynomamu  YCRIWHO020 — JUKYGAHHA — NAYICHMA 3  MemacmamuiHolo
AOEHOKAPYUHOMOIO Tle2eHb 3 Nepio0oM cnocmepedicenist 35 micsayis.

Po3no6iov npo eunadok ma 062080pennusn. Jlazepmuni6b 8UKOPUCMOBYEMbCI OAL
nixyeanns nayienmie 3 oournounumu (L858R, Ex19del abo T790M) abo
xombinosanumu mymayismu (L858R i T790M, Ex19del i T790). Llei npenapam
eghexmusnuil 0151 nepuioi, opyeoi ma mpemuoi NiHii mepanii, OCKIIbKU 30amHuil
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onoxysamu mymayiro TT90M, nponuxamu uepes cemamoenyeanivnuii 6ap’ep ma
npomuoiamu BUHUKHEHHIO Habymoi  pe3ucmeHmHOCHI. Jlazepmuni6
BUKOPUCMOBYEMbCS SIK MOHOMEPANIs, ajle eqheKmusHicme NiKy8aHHs Nio8UWYEMbCs
6 NOEOHaHHI 3 Ximiomepanicio ma/abo amieanmamabom (bicneyughiuni anmumina
npomu EGFR i MET). Haw sunadox i3 npakmuku 0eMOHCIMPYE, WO BUNCUBAHICMb
be3 npozpecysanhs y nayicnmis, AKi OMpumMyloms 1a3epmunio, modxce oymu oyoce
sucokoro. Y nayienmis, Axki npuiimaome iH2IOIMOpU MUPOUHKIHAZU NEPULO20
NOKONIHHA, NPOSPECY8anHs 3AX60pI0GanHs 6i00yeacmovcs npubausno uepes 12
micayie. Y nawiomy 6unaoky 6 nayicHma He Cnocmepieacmvcsi npocpecy8anisl
npomsizom 35 micayie nikysanus. Ak nobiuni epexmu nogiOOMIANOC NPO CYXICMb
wKipu ma mpomboyumonenito 1 cmynens. Bucoky egpexmusnicme nazepmunioy 6
npeocmagneHomy 6UnaoKy MONCHA NOACHUMU HAAGHICMIO HAUOITbW Yymaueoi 00
EGFR-TKI mymayii Ex19del ma siocymuicmio necmanoapmmuux mymayiii, maxux sk
Ex20ins, G719X, L861Q, S768I ma T790M.

Bucnoexu. Jlazepmuni6 € eucoxoegexmuenum EGFR-TKI 3 nusexum npoghinem
MOKCUYHOCII, AKUU MOJICe 3HAUHO NOKPAWUMU pe3yTbmamu JiKyGaHHs NAYicHmie

i3 mymayieio EGFR.

Introduction. In 2022, there were 2,480,301 new cases
and 1,817,172 deaths from lung cancer worldwide. This
malignant neoplasm is one of the most common social
diseases affecting the quality and length of life [1].
Adenocarcinoma is considered the main histological
variant of lung cancer. Most patients are in the advanced
stage at the time of diagnosis, so the five-year survival rate
is extremely low (15%). The development of
adenocarcinoma can be associated with smoking, but it is
also quite common in people who have never smoked [2].
A feature of lung adenocarcinoma is the high frequency of
genetic mutations, such as anaplastic lymphoma kinase
(ALK), epidermal growth factor receptor (EGFR), Kirsten
rat sarcoma virus (KRAS), receptor tyrosine kinase (RET),
mouse sarcoma viral oncogene homolog B1 (BRAF). The
most common among them is a mutation in the EGFR
gene. In about 50-60% of patients from the Asian region,
lung adenocarcinoma is associated with this particular gene
defect. The genetic component is the main reason for
resistance to chemotherapy and low patient survival [3].

Epidermal growth factor receptor tyrosine Kkinase
inhibitors (EGFR-TKIs) are targeted drugs that have
become a real breakthrough in clinical oncology due to
significant improvements in patient outcomes. EGFR-
TKIs are used for a confirmed mutation in exons 19 or 21
[4]. For the first line of therapy, afatinib, gefitinib, and
erlotinib are most often used, but acquired resistance
appears in less than 12 months. The leading cause of this
phenomenon is the occurrence of an additional T790M
mutation in about 55% of patients [5, 6].

Lazertinib is a modern third-generation EGFR-TKI
capable of penetrating the blood-brain barrier. This drug
inactivates EGFR L858R and Ex19del mutations. In
addition, it is effective in the case of the T790M mutation,
which is why it received the first approval from the FDA
in 2021 [7].

The study aimed to investigate the indications for
lazertinib and to report the successful treatment of a patient
with metastatic lung adenocarcinoma with a follow-up
period of 35 months.

Case report. A 69-year-old male patient visited the
Sumy Regional Clinical Oncology Center (Ukraine) in
June 2021 due to pelvis and lower limbs pain, periodic dry
cough, and progressive shortness of breath. After
computed tomography (CT) with contrast, the presence of
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a tumor of the upper lobe of the right lung, metastases in
the axillary lymph node on the right, the ischial bone on the
right, and the iliac bone on the left (T2N2M1c) were
established. A bronchoscopy with biopsy was performed.
Pathohistological examination revealed the presence of
highly differentiated adenocarcinoma. The patient
confirmed the presence of a family predisposition to the
development of oncological diseases and denied a history
of smoking. After this, we suspected the presence of a
genetic mutation, so a sample of tumor tissue in the form
of a paraffin block was sent to Dila's laboratory (Kyiv) for
research on the most common mutations (EGFR and
ALK). According to the study results, the tumor tissue was
positive for the EGFR mutation. Extended analysis
confirmed a deletion in exon 19 (Ex19del). Insertion 20
(Ex20ins), mutations G719X, L858R, L861Q, S768I and
T790M were not found.

To reduce the total volume of tumor tissue, in June
2021, the patient underwent an extended right upper
lobectomy. In July 2021, to relieve the pain due to the
presence of metastases in the bones of the pelvis, a
palliative course of radiation therapy was prescribed (total
dose of 18 Gy), and a course of targeted therapy of
Lazertinib 240 mg per day without interruptions was
started. In addition, every four weeks, the patient was
administered zoledronic acid at a dose of 4 mg
intravenously. At the time of the initiation of treatment, the
patient's general condition corresponded to ECOG 2.

CT scans were repeated every six weeks for the first 18
months from the start of treatment and every 12 weeks after
that. The results were evaluated according to the Response
Evaluation Criteria in Solid Tumors (RECIST1.1). After
the first six weeks, the patient's general condition improved
and corresponded to ECOG 1. According to CT data, the
axillary lymph node on the right completely disappeared,
and the size of metastatic lesions in the pelvic bones
decreased. Treatment was continued in the same doses. The
patient noted skin dryness as the single side effect of
lazertinib. The hematological toxicity was not higher than
grade 1 thrombocytopenia, which first appeared two
months after the start of therapy and continues to this day.
This condition did not need any management.

Currently, the patient continues treatment. According
to RECIST1.1, a partial response was registered. A single
lesion remains in the pelvic bones. Before treatment, it was
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lytic ilium metastases with a size of 44 x20 mm. Therapy
with lazertinib and zoledronic acid stimulated bone
structure restoration due to bone matrix formation. Images
of the ilium metastasis according to the CT in dynamic can

be seen in Fig. 1. The patient's general condition
corresponds to ECOG 0. The progression of the disease
was not registered. After 36 months of treatment, the
patient will continue a CT scan every six months.

Figure 1. Images of the ilium metastasis according to the CT. A — before targeted therapy, B - after 1,5 months, C —
after 3 months, D — after 4,5 months, E — after 15,5 months, F - after 30 months

Discussion. Lazertinib is a new and most promising
third-generation EGFR-TKI. It can be used for single (e.g.,
L858R, Ex19del, or T790M) or combined mutations (e.g.,
L858R and T790M, Ex19del and T790) [7]. The phase Il
study LASER301 compared the efficacy and safety of
lazertinib and gefitinib. Three hundred ninety-three
patients with untreated locally advanced or metastatic non-
small cell lung cancer received targeted therapy. Median
progression-free survival was significantly higher in the
lazertinib group (20.6 vs. 9.7 months) [8].

This targeted drug has demonstrated efficacy in
patients with disease progression after first-line therapy.
Kim et al. [9] investigated the effectiveness of lazertinib as
a second and third-line therapy. The objective response and
disease control rates were 62.1% and 94.2%, respectively.

Osimertinib, currently widely used as a first-line
therapy for EGFR-mutated lung adenocarcinoma, is
considered an analog of lazertinib. However, in treatment
with osimertinib, new mutations occur, leading to
resistance and relapse of the disease [10]. This fact prompts
the researchers to use new targeted drugs and combined
therapy regimens. The MARIPOSA study examined the
efficacy and safety of the combination of lasertinib and
amivantamab (a bispecific antibody against EGFR and
MET alterations) for the treatment of patients with EGFR-
mutated metastatic non-small cell lung cancer. The results
were compared with the group of patients taking
osimertinib. As a result, it was confirmed that progression-
free survival was 7.1 months longer in patients receiving
lazertinib and amivantamab [11].

The MARIPOSA-2 study enrolled patients with
confirmed disease progression after receiving osimertinib.
The amivantamab/chemotherapy and
amivantamab/lasertinib/chemotherapy groups had
significantly better median progression-free survival than
the chemotherapy group (12.5 and 12.8 months vs. 8.3
months) [12].

Lazertinib has a low toxicity profile. The most common
side effects are rash, diarrhea, pruritus, and paresthesia.
They were registered in 54%, 47%, 35% and 35% of cases,
respectively. The pruritus and rash corresponded to the 1st
and 2nd grades. Grade 3 paresthesia and diarrhea were
reported in 2% and 7% of cases [13].

Jang et al. [14] evaluated the -cardiotoxicity of
lazertinib, including QT prolongation, left ventricular
ejection fraction reduction, and heart failure. None of the
181 patients had clinically significant decreases in left
ventricular ejection fraction or QT prolongation. Heart
failure of the 2nd degree developed in 1 patient. As a result,
scientists concluded that the cardiac risk in patients treated
with lazertinib is low.

We report a clinical case of a patient with metastatic
lung adenocarcinoma with a single Ex19del mutation who
did not have resistance to lazertinib during 35 months of
follow-up. The results of this patient's treatment confirm
the efficacy of this third-generation EGFR-TKI as a first-
line therapy. Survival without progression significantly
exceeds the data in the LASER301 study (20.6 months
versus 35 months) [8]. Similar to the results of Jang et al.
[14], we did not detect any cardiotoxic effect of lazertinib.
Dryness of the skin and grade 1 thrombocytopenia were the
only adverse effects reported in our patient directly
attributable to the targeted therapy.

The high efficiency of lazertinib in the presented case
report can be explained by the presence of the most
sensitive to EGFR-TKI mutation - Ex19del. Patients with
Ex19del have significantly better progression-free survival
and overall survival than those with uncommon mutations
such as Ex20ins, G719X, L861Q, S768l, and T790M [15].
In addition, lazertinib penetrates the blood-brain barrier.
The brain can be a "shelter" for tumor cells, allowing them
to avoid drugs' therapeutic effects. Lazertinib can probably
affect existing brain metastases [16] and prevent their
appearance.
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Conclusions. Our case report demonstrates that
lazertinib is a highly effective EGFR-TKI with a low
toxicity profile. This drug can significantly improve the
treatment outcomes of EGFR-mutated patients.
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